This paper explores the role of academic librarians as advocates for research transparency and open research. We describe the design and piloting of a qualitative card-sorting research protocol that investigates academic librarians' attitudes, awareness and practices related to research transparency. We report on preliminary results from interviews with librarians, presenting their conceptualizations of research transparency and open research, existing library services that support and advocate for both concepts, and potential services that would augment this support and advocacy. Library activities they feel are most important to the advancement of transparency and openness are identified and perceptions of disciplinary differences are noted.
INTRODUCTION
In the last decade, there has been a significant policy shift towards articulating and consolidating an open research agenda by governments and research funding. The open agenda has in part been constructed around a desire for a more democratic dissemination of the discoveries and knowledge contained within the scholarly record funded by public monies. There is also a need to ensure the quality, integrity and rigor of the scholarly process and to facilitate accountability and trust in the outcomes of research. The concept of transparency has been included in these descriptions of openness, however the engagement and perceptions of library and information professionals, who are key stakeholders in digital scholarship and open research, are less understood and form the subject of this study. This paper describes the preliminary findings from a pilot exercise that applied a qualitative card-sorting methodology to probe the following research questions:
1. What are the attitudes, understandings and practices of librarians and information professionals to the concepts of transparency and open research? 2. What are the practical implications of these attitudes, understandings, and practices for the development and delivery of innovative research services provided by academic libraries?
BACKGROUND
Research transparency is a recurrent theme within policy statements developed in recent years. Transparency is one of the principles listed in the Organization for Economic Co-operation and Development (OECD) Guidelines for access to research data from public funding (OECD, 2007) . In the United States, the Obama Administration released a memorandum, setting three specific actions for departments and government agencies: transparency, participation and collaboration (Holdren et al., 2009 ). Transparency as a value has been discussed in ideological terms by Etzioni (2010) , who describes the strong variant relating to regulatory contexts and disclosure. The Royal Society Report (2012) references "transparent policies for custodianship, data quality and access" in outlining a set of principles of stewardship that should be shared by custodians of scientific work (p. 63). Other terms are used in the literature to describe concepts related to transparency: reproducibility (Peng, 2011) , repeatability (Easterbrook, 2014) , and verifiability (Gezelter, n.d.) . {This is the space reserved for copyright notices.]
ASIST 2016 , October 14-18, 2016 The dimensions of openness are investigated by Lyon (2009) who describes openness as a continuum with two orthogonal axes: 'Access' and 'Participation'. Corrall and Pinfield (2014) explore the first of these dimensions and construct a typology of 'open'. Lyon and Beaton (2015) address the second dimension of participation in the context of libraries, reviewing citizen science initiatives, education and skills development. A 3-dimensional model of open science, extending this prior work was introduced by Lyon (2016) , and includes the additional dimension of 'Transparency'. She suggests transparency is linked to the research lifecycle and points to broad opportunities for library and information sciences professionals to engage with and support transparency in research, including through policy, education and infrastructure.
METHODS
Frequently used in Human-Computer Interaction (HCI) and design studies, card sorting is a qualitative data collection methodology that probes how individuals categorize and draw relationships among concepts. There are examples in the library and information science literature of researchers who implement card sorting as a methodology, particularly in studies involving usability testing of online resources (e.g., Faiks & Hyland, 2000; Whang, 2008; Lewis & Hepburn, 2010) . Morville and Rosenfeld (2007) (Lewis & Hepburn, 2010) and closed sorting (Faiks & Hyland, 2000) . This study applies both of these approaches.
For this study, we developed a semi-structured protocol using card sorting as a method. We piloted the instrument with seven librarians at a research university [name removed for review]. Our sampling method was driven by an interest in interviewing librarians who support a range of disciplinary communities on campus. In doing so, we tested the instrument with librarians who work with scientists, social scientists and humanists. Four sessions were conducted with individual librarians with one to two research team members present. Two researchers conducted a focus group with three librarians. We chose to deliver the instrument both in a one-on-one and a focus group setting to gauge whether one approach was more effective than the other. We asked librarians about the disciplinary background that informs their work, the disciplinary communities they serve, their research experiences, and their support for research in their roles as librarians III.
Concept Construction
Participants described what two terms mean to them: open research and research transparency. We asked the participants to keep their understandings in mind as we moved forward in the study.
IV. Card Sorting of Library Activities
We provided participants with pre-defined library activities that support open research and research transparency and with blank cards to capture additional activities that they identified. We asked participants to categorize the cards according to status of library support:
• Activities that the library is currently doing • Activities that the library is not currently doing but that you think can be done immediately (quick wins) • Activities that the library is ready to provide but that patrons have not or have rarely requested • Activities that you think the library can offer in the future (longer-term wins) • The rest of activities (i.e. irrelevant, unsure)
We asked participants to provide verbal insight into their sorting decisions.
V. Benefits and Barriers
Participants were invited to comment on their perceptions of the benefits of the services to research and to the library. We asked that they comment on barriers that do or could challenge the library's development and provision of the open research/research transparency support activities.
VI. Importance of Library Activities
We gauged librarians' attitudes concerning the importance of library activities to the advancement of research transparency and open research. The librarians arranged the activities on a numbered scale, with 1 being the least important and 5 being the most important.
VII. Debriefing
We invited feedback on the pilot instrument from participants, asking if anything was unclear or, from their perspective, could be improved. 
Library Activities Supporting Research Transparency
We asked participants to sort pre-defined cards that included library activities that may support open research and transparency (closed sorting) and to add new cards to sort (open sorting) (see Table 1 , Study Section IV). Few participants added activities to the pre-identified cards. Among those that were added included assistance that would help with later discovery and with greater provision of access: Consult on database and metadata design; Consult on taxonomy development; and Approach community groups to offer assistance with access to information (Librarians 1 and 6).
There was limited reference to the research; instead, the participants primarily used the chronology of the academic term to talk about existing and potential services. Three particular topics attracted in-depth commentary from the participants: a recognition of sharing and collaboration as a primary facet of transparency and openness, the library's role in education and advocacy and the relevance of the disciplinary environment to perceptions of open research.
Benefits and Barriers
The 
Importance of Library Activities
When asked to rank library activities supporting open research and transparency, the librarians considered the importance of the services to the disciplines they themselves served. Librarian 4's card sorting reflected on the importance of the disciplinary context in making prioritization decisions for services: "You have to know your discipline and what's important. Quite honestly, if I were to do this for English (see Figure 1) , it might look quite differently than for computer science (see Figure 2 )". For academic libraries prioritizing the development and delivery of research services, this librarian suggests that the potentially competing needs of the communities they serve must be considered.
One librarian observed that she was prioritizing activities that occurred at the end of the research. She commented: "As I was doing this, I realized that I ranked the most important as the end product -the publishing part. I think that's because for me, …., this is where I probably would be looking at the most to support research." This same librarian assigned a lower importance to activities that she viewed as group-specific (benefiting what she perceived as a niche group) and activities that users may be able to accomplish without intervention (i.e. locating books on open research). 
DISCUSSION
The card-sorting exercises conducted in interviews and focus groups provided valuable early insight into framing the context of research transparency from the perspective of academic librarians, as well as determining the methodology, vocabulary and process best suited for future investigation of the research questions. The discussion is arranged in two sections reflecting these perspectives.
Professional Library Practice
The results confirmed the complexity of open research and research transparency concepts, with some participants viewing these terms as synonymous. The narratives highlighted the different facets of research transparency (e.g. collaboration, sharing resources, and documenting metadata). A key finding was the critical importance of establishing the relevance of the research lifecycle at an early stage of the protocol; it provides an essential foundation for examining transparency practices and workflows in some depth. Many of the interviewees did not relate their answers to the research lifecycle and this framing was missing from the conversations. Instead, the librarians were largely conceptualizing research in the context of the academic term. One interpretation of this result is that librarians are positioning their activities as learning opportunities oriented towards students, rather than as advocacy activities oriented towards the research community. This is supported by the emphasis on reference work, training or instruction in research methods and by commentary. A further interpretation is related to service delivery mode: librarians are positioned at a distance from researchers (i.e. located in the library, rather than adopting an immersive mode).
Observations from the card-sorting exercises and analysis of the dialogue highlighted key themes requiring further exploration. Firstly, the scope and interpretation of the key terms indicated a predominant focus on access and democratization of information as an important dimension for librarians. This focus is one that can be investigated further. Secondly, there is a need for greater clarity of roles in engagements with the researcher community. The observed tensions between whether the library should 'advocate' or 'educate' around open researchcaptured the contrasting service values but also strengthened the importance of identifying "transparency verbs" (Lyon, 2016) .
Implication of Methodology
The card-sorting methodology worked effectively in a group and with individuals, although there were time pressures with the focus group. The selection of terms within the instrument requires further consideration to increase clarity. We research lifecycle is required to push librarians to think differently about the timing of their interventions: this is a key conclusion from the pilot. The prioritization of activities revealed a further finding: the perceived differences across disciplinary practice and culture. The application of a single instrument across different disciplines will require careful review to ensure particular domains are not disenfranchised by the choice of transparency concepts, vocabulary, or activities described.
CONCLUSIONS AND FUTURE WORK
Card sorting provided valuable early insight into framing the context of research transparency from the perspective of academic librarians, as well as determining the methodology, vocabulary and process best suited for future investigation of the research questions. This pilot has provided insightful pointers to inform the refinement of the methodology for a larger-scale study and has teased out librarians' opinions, understandings and practices related to open research and transparency. The importance of explicitly framing activities within the research lifecycle, the selection of vocabulary used in the instrument (in particular the use of transparency verbs) and differences in disciplinary research practice and culture, have emerged as key points to consider in designing the next stage of this study.
